Glycerol and Methylglyoxal Metabolism.
The metabolic connection between glycerol and methylglyoxal (MG) is principally that DHAP, which is an intermediate in the aerobic breakdown of glycerol, is also the major precursor of MG, being the substrate for methylglyoxal synthase (MGS). The synthesis of MG is a consequence of unbalanced metabolism related either to a limitation for phosphate or to excessive carbon flux through the pathways that have the capacity to generate significant pools of DHAP. Cells producing MG produce a poison as an intermediate strategy for survival of metabolic imbalance. Indeed the panoply of metabolic regulation in this sector of catabolism can be seen as a strategy to avoid death by self-poisoning. Glycerol entry into Escherichia coli and Salmonella enterica serovar Typhimurium is facilitated by the aquaglyceroporin, GlpF. A homologous protein in serovar Typhimurium, PduF, facilitates the entry of 1,2-propanediol (Ppd) and is part of the Ppd metabolic pathway. MGS catalyzes the elimination of phosphate from DHAP, forming an enzyme-bound enediol(ate) intermediate that is released from the enzyme, followed by release of inorganic phosphate. The enzyme is highly specific for DHAP. Multiple MG detoxification pathways are found in both E. coli and serovar Typhimurium, but the dominant pathway is the GSH-dependent glyoxalase III system. The KefB and KefC systems have evolved to provide protection during detoxification of electrophiles. KefB and KefC are GSH-gated K+ efflux systems that are activated by the formation and binding of glutathione adducts that are generated during detoxification.